In a recent work by the author [1] it was demonstrated that the "neutrino" that is currently being detected in solar reactions (and possibly in other high energy nuclear reactions) is not Pauli's particle; as it became clear that such a particle is an unnecessary proposition in explaining the beta-decay reaction. In addition, it became obvious that concepts such as "flavor oscillations" of the solar neutrinos are superfluous. In this paper it is further demonstrated that if certain key experiments of the past are reinterpreted in view of the total energy equation H = mv 2 , then the principle of the existence of different neutrino "flavors" is itself very questionable.
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Introduction:
In an entertaining book by the title "The God Particle" [2] , distinguished experimental physicist Leon Lederman describes the first experiment in which the different "neutrino flavors" were detected. He wrote: "In almost all of our events, however, the product of the neutrino collision was a muon. Our neutrinos refused to produce electrons. Why? ...somehow "muon" was imprinted on them". In that 1962 experiment [3] , Lederman and his coexperimenters demonstrated, by using a spark chamber, that a number of muon events that originated inside the chamber were very possibly due to the neutrino that was thought to be generated in the decay reaction
That reaction was postulated by Lattes et al. [4] in 1947 in order to satisfy Einstein's equation H = mc 2 , since it was observed that the pion(π) and the muon(µ) are particles with different masses. Since the neutrino generated in that reaction was considered to be the prime candidate for the events observed by Lederman and his colleagues, a number of other important explanations for the 1962 experiment were unfortunately overlooked 1 (this is particularly true in view of recent knowledge [7] that wasn't available in 1962).
In an earlier paper by the author [1] it was demonstrated that a total energy equation that will satisfy the theory of special relativity as well as the fundamental postulates of the wave mechanics introduced by Compton and de Broglie will be the equation H = mv 2 , where m is the relativistic mass of a particle and v is its velocity. It was shown that while the traditional quantity H = mc 2 does emerge in certain experimental cases (such as in electron-positron annihilation), it fails to emerge in many other cases (such as in modern nuclear fission experiments; beta-decay; etc). The conclusion that emerged from that work was that the expression H = mc 2 is to be understood as a special case of the broader expression H = mv 2 , which does explain all the observed experimental facts. The total energy as given by the quantity mc 2 is of course obtained only when the velocity of a particle in a given reaction is close to c.
In this paper we will discuss Lederman's experiment in view of the total energy equation H = mv 2 and in connection with three earlier key experiments [4] , [5] , [6] in which the decay of neutral and charged pions was discovered. This paper is organized as follows: in Sec.2 we will discuss first the 1950 experiments of Bjorklund et al. [5] and of Steinberger et al. [6] that dealt with the decay of neutral pions. It will be demonstrated that the results of those two experiments very strongly support the equation H = mv 2 , not H = mc 2 . In Sec.3, the experiment of Lattes et al. [4] in which the decay of charged pions was discovered will be discussed. It will be shown that the data presented by the authors, if interpreted within the framework of the theory of Quantum Chromodynamics (QCD), it rules out the possibility of the emission of a neutrino and further supports the total energy equation H = mv 2 . Hence, it will be proven once again that the neutrino is an unnecessary proposition in explaining the decay of a pion into a muon. Finally, Lederman's 1962 experiment [3] will be discussed. Given the absence of a neutrino in π ± decay, and given recent experimental findings [7] that were likely unknown in 1962, a very plausible interpretation of the result of that experiment will be given. Accordingly, the principle of the existence of a "muon neutrino" becomes very questionable. Sec.4 summarizes the conclusions of this paper, along with an explanation of why a reaction such as µ + → e + + γ has never been observed. This figure shows the yield of the observed γ photons versus the measured energy of the photons. Curve A shows the results when the incident proton energy was 180Mev. Curves B through D correspond to higher proton energies. For each curve, the authors showed the angle at which the photon detector was able to detect the emitted photons (the angles are as indicated on the figure). The curves show some remarkable facts:
The neutral pion (π
• Observation of the decay photons did not start at an angle of precisely 180
• , but at an angle of 178
• instead (curve A). This indicates the impossibility of detecting the decay of a stationary pion (a stationary pion decays into two back-to-back photons emitted at angles of exactly 0
• and 180
• ). The impossibility of detecting the decay of stationary pions, is, of course, in agreement with the prediction of the equation H = mv 2 (since H = 0 at rest). We must note here that the energy used to obtain curve A was 180Mev, which was just above the production threshold of the pion (which the authors estimated to be about 175Mev or higher). Therefore it is not inconceivable that some of the pions so produced must be almost stationary; yet the decay of those almost stationary pions wasn't of course observed.
• The estimated mass of the π 0 in those early experiments was about 150Mev/c 2 . The modern estimate (based on a relativistic calculation) is 135Mev/c 2 . If we take the modern estimate, then we would expect that the energy of each emitted photon to be always higher than 1 2 m 0 c 2 , or 67.5Mev. Yet, as the curves show, pho-tons of energies as low as 30Mev were observed. The authors argued in their manuscript that this effect is just due to Doppler shift, as a result of the high velocities of the pions. However, it is difficult to make a case for a Doppler shift for two reasons: first, the photon is obviously emitted after the decay of the particle, not before. Hence, a measure of the total energy of the particle should be expected. Secondly, it is actually a very simple problem of kinematics to prove that if the photon is observed, then the momentum of the decaying particle with respect to the observer must be positive, not negative. Hence, a negative Doppler shift as argued by the authors must be ruled out. The plausible explanation, therefore, is that the total energy equation H = mv 2 must be valid. Note that we have showed the "missing" portions of the curves as dotted lines, since, of course, those portions weren't obtained experimentally (detecting the decay of a slow pion would require a narrower observation angle).
From these experimental facts it is clear that, just as in the case of beta-decay, the spectrum of pion decay is obviously a continuous spectrum. This does not support the mathematical expression H = mc 2 (since it has a minimum limit of m 0 c 2 ), but rather the expression H = mv 2 .
The experiment of Steinberger et al.[6]:
The experiment by Steinberger et al. is very similar to the one by Bjorklund et al. It is mentioned here, however, because the experimenters attempted a measurement that was not attempted by the first group: they directly attempted to detect the decay of stationary pions. In that experiment, a target was bombarded with photons instead of protons. A pair of telescopes positioned at variable angles around the target detected the photon pairs resulting from the decay of the neutral pions.
In their paper, the authors indicated that they intentionally adjusted the energy of the incident beam to 175Mev, which was just above the production threshold of the pions, and positioned the telescopes at angles of 0 • and 180
• . Of course, they reported that the observed photon yield was 50 times smaller than the yield at higher energies. They then concluded that coincidences at 180
• are "rare". This conclusion, again, is unquestionable proof that the decay of a stationary pion is impossible.
3.
Reinterpretation of the charged pion (π ± ) experiments:
3.1. The experiment of Lattes et al. [4] and the questionability of the presence of a neutrino in charged pion decay:
In the 1947 experiment of Lattes et al., the decay of a charged pion into a lighter particle, the muon, was observed for the first time.
The authors demonstrated that a highly energetic positive pion from a cosmic shower will be scattered by a nucleus in the photographic emulsion that was exposed to that shower, and, in the process, its mass decreases considerably. The lighter particle was called a "µ meson" by the authors. To satisfy Einstein's equation H = mc 2 , they postulated that a neutrino or another neutral particle must be emitted along with the muon, since the total energy of the muon was obviously considerably less than that of the pion. We shall now proceed to examine this experiment and reach an important conclusion: the data presented by the authors, together with the theory of QCD, do in fact rule out the possibility of the emission of a second particle and further support the total energy equation H = mv 2 .
When we consider a problem such as the one presented in that experiment, the first question that we must ask is whether the scattering of the incoming pion was an elastic or inelastic process. The crucial fact that was presented by the authors was that the resulting muon was always emitted with a constant kinetic energy (about 4Mev), while the incoming pion seemed to have widely different kinetic energies. This fact (whether we accept the idea of the emission of a second particle or not) undoubtedly point to an inelastic collision of the incoming pion, since it indicates that a mass-energy transformation (but no kinetic energy transformation) gives rise to the muon. In other words, this fact indicates that the pion likely loses its kinetic energy almost entirely upon collision with a nucleus in the emulsion, and then a mass-energy transformation process gives rise to another particle with a lower mass and constant kinetic energy: the muon. There are two questions that must now be answered: first, how such a process can be understood within the framework of the QCD theory?; secondly: if the incoming pion loses its kinetic energy entirely (and hence its total energy H π = 0), how the muon is then generated. We shall answer these two questions in order, and, in the process, we shall reach some very surprising conclusions.
According to QCD, the transformation π + → µ + can be understood in the following manner [8] (note that the positive pion is a quark doublet composed of an up quark and an anti-down quark):d
In the first reaction, the anti-down quarkd decays into an anti-up quarkū, a muon µ + and a neutrino ν (we shall shortly demonstrate that the generation of a neutrino is impossible). Note that, generally, this reaction is possible if the mass of thed quark is taken to be the relativistic mass, not the rest mass (which is known to be about 5Mev to 8Mev
[9]). In the second reaction, the up quark annihilates with its anti-particle (ū) and the resulting energy appears as kinetic energy of the particles that were generated in the first reaction. In the earlier paper by the author [1] it was demonstrated that in the case of the annihilation of a particle with its anti-particle it is reasonable to assume that a quantity of energy equal to 2m 0 c 2 will be obtained. We now note that the quantity 2m 0 c 2 , where m 0 is the rest mass of the up quark, is approximately 3 to 9Mev according to the latest theoretical estimates [9] . This figure, of course, agrees very well with the muon kinetic energy of 4Mev given by Lattes et al. ! This result suggests that it is very doubtful that a neutrino is generated along with the muon in the process of pion decay, especially since the authors estimated that the neutrino must carry away an energy of approximately 29Mev in order to balance the relativistic mass-energy of the pion! Quite clearly, the expected Q-value of the reaction is in agreement with the measured kinetic energy of the muon, without the need for the neutrino hypothesis.
We next consider the question of how the muon is generated and why this data does in fact support the total energy equation H = mv 2 . If we calculate the velocity v of the resulting muon, using its known rest mass (105.66Mev/c 2 ), and based on a kinetic energy of 4Mev, we find that v ≈ 0.27c (i.e., subrelativistic). At sub-relativistic velocities, the total energy H = mv 2 is twice the kinetic energy; hence H µ ≈ 8 Mev. But if we reach the conclusion that H π = 0, then how the muon is generated? This process obviously occurs in the vicinity of a nucleus in the emulsion, as a result of the interaction of the electrostatic field of the nucleus with the constituent quarks in the pion. If we look at the overall massenergy transformation equation, this equation can be written as follows
The two quarks, of course, being charged, will acquire kinetic and potential energy terms as a result of the presence of a nearby electrostatic field. As we indicated, since we expect the annihilation of a particle and an antiparticle in this process, then it is reasonable to assume that an amount of energy equal to m 0 c 2 will be obtained for each of the particles involved in the reaction (see the discussion in ref. [1] ). The expected mass-energy of the two quarks in Eq.(3) will be therefore given by the sum m 0 c 2 (u) + m 0 c 2 (d). This quantity is approximately 6.5 to 13Mev, according to the latest estimates [9] . It is now clear that this result supports the prediction of a total muon energy (H µ ) of 8Mev, in agreement with the total energy equation H = mv 2 ! Of course, it is also clear from this discussion that one must proceed with great caution in interpreting particle reactions, since the traditional quantity of energy mc 2 may indeed appear in certain cases as we have seen.
To summarize the above discussion: the theory of QCD, together with the data presented by Lattes et al., rule out the possibility of the emission of a neutrino and further support the total energy equation H = mv 2 . On the other hand, the application of the total energy equation H = mc 2 results in an energy deficit of 29Mev (or 34Mev according to the modern estimates) that cannot be accounted for.
3.2. The experiment of Danby et al. [3] and the questionability of the existence of a "muon neutrino":
The 1962 experiment of Danby et al. (which Lederman described in his book "The God Particle") was designed to detect the presence of neutrinos in the decay of pions and kaons. In that experiment, pions, kaons and neutrons (products of the collision of 15Gev protons with a beryllium target) traveled through an unshielded distance of 21 meters, followed by another distance of 13.5 meters through a steel shield. Any particle that survived the path through the steel shield finally entered a carefully designed spark chamber. The essential requirement in the experiment (designed to detect the neutrinos only) was that a meaningful "event" must be one that originates inside the chamber. In other words, to reject muons or other charged particles that survive the steel shield, it was necessary that an event that counts must be one that is initiated by a neutral particle that penetrates the chamber. Such a neutral particle would then impact the aluminum plates inside the chamber, generating an energetic electron or muon. This objective was achieved by counting only those events in which the first two spark gaps in the chamber did not ignite, indicating that the event was induced by a neutral particle. Of course, the primary candidate for the cause of those observed events was the neutrino. However, since most of those events resulted in an energetic muon, Lederman and his colleagues reached the conclusion that the neutrino in this case must be a neutrino of a different "flavor": a "muon neutrino".
In view of the above discussion of the Lattes et al. experiment, how can we interpret Lederman's experiment if we reach the conclusion that pion decay does not result in a neutrino? There are two potential explanations for the events that were observed in that experiment (regrettably, these were not considered by the experimenters):
1. A decay sequence such as [7] 
In that decay sequence, a charged kaon decays into a charged pion and a neutral pion. Since the mean lifetime of the charged kaon is on the order of 10 −8 sec., and since relativistic time dilation should be expected (given the relativistic velocities of the particles as they emerge from the target), we can see that the charged kaon can very reasonably be expected to travel a major distance through the steel shield before it decays. In the second reaction one of the decay products, the neutral pion, penetrates the chamber, but decays only after it passes the first two spark gaps. The resulting positron is then immediately absorbed in the aluminum plates, while the muon continues through the gaps and hence gets detected as an "event". Now we note that the first decay reaction has a branching ratio of about 21%. The second reaction, however, has a branching ratio on the order of 10 −8 ; but this is actually much higher than the percentage of events observed in the experiment and attributed to the neutrino. Understandably, the 1962 experimenters believed that reactions that violate the empirical law of lepton number conservation (such as this one) cannot occur; but recent evidence suggests otherwise [7] .
2. Danby et al. convincingly ruled out the possibility that the cause of the events is the neutrons that originated from the target; they also convincingly demonstrated that the cause must be the pions and the kaons. However, the possibility of "delayed" neutrons was not considered. Delayed neutrons can be generated along the flight path of the pions, by means of the reaction [8] 
In this reaction, a charged pion travels a certain distance through the steel shield, strikes a proton and gives rise to a delayed neutron. Those delayed neutrons can then cause the events observed in the spark chamber.
In summary, if we rule out the possibility of the existence of a "muon neutrino", then there are other potentially plausible explanations for the events observed by Lederman and his colleagues in the famous 1962 experiment.
Summary and additional conclusions:
Since the introduction of the neutrino hypothesis by Pauli in 1930, the neutrino became the standard vehicle that is relied upon to compensate for the failure of the equation H = mc 2 to explain the majority of the experimental facts. In view of this paper and the earlier paper by the author [1] , the neutrino must be understood within a very limited context: it is likely a highly penetrating particle that emerges in certain high-energy nuclear reactions, such as solar reactions, but it is not Pauli's particle and it should not be used as the standard "solution" when the equation H = mc 2 fails to explain the experimental results. As we have seen, such failure has led to a path of enormous difficulties and has necessitated the introduction of exotic concepts like "neutrino flavors" and "flavor oscillations". It is indeed regrettable that particle physics has reached such a sad state of affairs.
To terminate our discussion, we show in Fig.2 below the spectrum of the electron's kinetic energy that is typically obtained in muon decay experiments [10] , [11] : As we can observe from Fig.2 , the spectrum of the kinetic energy of the electron or positron that emerges from the decay of a muon is a continuous spectrum, just like many other cases in particle physics. In view of the total energy equation H = mv 2 , this distribution can be understood as follows: the principle of conservation of energy implies that mv 2 (muon) = mv 2 (electron). But since the electron emerges with a relativistic velocity, then mv 2 (electron) is approximately equal to its kinetic energy E k (since the mass-energy of 0.511Mev is negligible). Moreover, given the fact that the muon usually decays while traveling at sub-relativistic velocities, then we have
where m µ is the rest mass of the muon. Since the velocity of the decaying muon can vary widely, we can now clearly see that this expression explains perfectly the distribution in Fig.2 . In addition, it is now obvious why a reaction such as
has never been observed experimentally.
There is simply no "lost energy" in muon decay that must appear in the form of a photon or a neutrino. Wouldn't the total energy equation H = mv 2 be a simpler explanation than the hypothesis of "a muon decays into an electron plus a neutrino plus an anti-neutrino"? One only has to look at a figure like Fig.2 and wonder why it took more than 70 years to reach the conclusion that H = mc 2 is an inaccurate physical law.
